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FOREWORD 


This report contains summary information on ground-water quality in one of the 50 
States, Puerto Rico, the Virgin Islands, or the Trust Territories of the Pacific Islands, 
Saipan, Guam, and American Samoa. The material is extracted from the manuscript 
of the 1986 Nationa! Water Summary, and with the exception of the illustrations, 
which wil! be reproduced in multi-color in the 1986 National Water Summary, the 
format and content of this report is identical to the State ground-water-quality 
descriptions to be published in the 1986 National Water Summary. Release cf this 
information before formal publication in the 1986 National Water Summary 


permits the earliest access by the public 
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NoRTH CAROLINA 
Ground-Water Quality 






In North Carolina (fig 14), about 3 2 million ($5 percent) of the onsideration for that list as of June 1986 (U.S Environmental Protection 
































5.9 million people (fig 18) rely on ground water for their water supply Agency, 19860). As of September 1988 the U S Department of Defense 

The overal quait f North Carolina s ground-water resources is good ۷ ۷۲۱۱ has identified 51 potential ha MIS wasi ١ t 4 facilities in North 

mos water supplies meet drinking water standards established ኮነ the North Carolina. nine sites at one facility were considered to present å hazard signifi 

Carolina Adnunistrative Code (North Carolina Department of Human ant enough to warrant remedial acto WASTE SITE 
Resources, 1984) with little treatment However, treatment is required in Potential for future contamination of ground water near hazardous 
some places to meet State drinking water standards because of naturally waste sites 15 51810118311 Ground water typically moves slowly, so that the 






effects of contamination may go undetected for several decades Generally 


occurnng or human-induced water-quality problems PRINCIPAL AQUIFER 






















Naturally occurring problems usually result from large concentra aquifer recharge areas are most vulnerable to ground water contamination vn | 7 
bons of morgank constituents in water The most widespread, naturally ground-water discharge arcas, usually along streams, are least vulnerable A A 
` occurnng water-quality problem is ihe presence of saltwater at depth in all [() contamination X ፆ8 "- 
aquifers in the eastern part of the State (fig AB} Removal of salt from = 5 2 
the water generally is impractica! The lack of large freshwater supplies WATER QUALITY IN PRINCIP AC FERS EB — > - | - 
/ has been a limiting factor in economic development of some areas of the L ‘st JUIFE En = om a = | ৷ Pa 
. a. ۰ » ri + ሄ ኤሬ n... wrt? " ` "3 r ₹ ৯৯০০ " y " ۱ ۱ 
Mate, particularly in parts of northeastern North Carolina and the Out: North Carolina hes mm parts of three physiographic a - " 1 
x ~ » 
Banks | | | provinces - ሂከር Atlantic Coastal Plain, Piedmont, and Blue Ridge E pre de s d PIEDMON! «t > 
Human-ınduced water quality problems in North Carolina < aquifers - > 29^ 1 - ነ av ሓም 5 
" ግ” (fig. 242). Four oi the five principal aquifers (fig. 241) used for ከ... ١ a A2 e ~ | 
(fig. 2.41) most commonly result from contamination of ground water by | North € ۱ lid i T nl "o9 pai یج‎ e C a x. 
۰ ۱ | ` water supply in Nou arotina are in unconsolidated to partly con ` : - 
leachate from landfills and scepage from waste lagoons, underground storage pp 4 ። b | aar. " + 8 y , 
tanks, septic tanks, and accidental spills of chemicals. Also, where pump sohuated sedimentary deposits in the Coastal Plain (U.S. Geolomcal et . EU ۷ 
> + À å å 1 å : 555 ^e y mg te 






PHYSIOGRAPHIC DIVISIONS 






` ۰ y Tha የ ন ` ` 
ing occurs nca; naturally occurnng saltwater, the saltwater may move up Survey, 1985 p. 329). These four aquifers are the surficial, the 






ward (upcone ) and laterally tow ard pumped weils and result in increased Yorktown, the Castle Hay ne, and the Cretaceous ኣኮ The othe: 
salinity of water from the wells. Human-:nduced water quality problems principal aquifer is the crvstalline-rock aquifer which consists of 






though serus where they occur, are usually local in extent crystalline igneous, metasedimentary, and metavolcanıc rocks in 
A total of 715 sites has been identified by the North Carolina Depart the Piedmont and Biue Ridge provinces 

mem of Human Resources „Di R) as possible sources of human-induced 

ground-water contamination. Included are 35 sites that require monitoring 

of ground-water quality under the Federal Resource Conservation and 

Recovery Act {RCRA} of 1976, contamination has been confirmed at 33 of 

these RCRA sites. Another 6 of the 715 sites are included on the US En 
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WATER-QUALITY DATA 
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Generally, the background quality of freshwater in Nort’ 
Carolina s principal aquifers ts suitable for most domestic and in 
dustrial purposes. Among the naturally occurring water-quality 
characteristics that may require treatment or may render ground 














GROUND-WATER QUALITY 
772 Area of potential radon gas contaminston 


















一 Western bem of water thet contas 750 
mdkhgrems per mer or more .وو‎ 

















vironmental Protection Agency's (Era) National Priorities List (NPL) of water unsuitable for some purposes are excessive hardness, high - = AA ذه‎ ease 
s A a ë é «a 5 | > 4 ` am ure uf” 
hazardous-waste sites under the Comprehensive Environmental Response and low pH. and large concentrations of dissolved solids, chloride, am ۱ نسح‎ disa star thet conte 
২ ^ Lom > e LO w የ on ዋን 4 
Compensation, and Liability Act of 1980 (CERCLA) and 2 others were under fluoride, iron Manganese and sodium 250 وج چگ‎ per mer or more ৮০৮৭৫ 
“و‎ <4 1 ፦ 9 t’ , . AD 
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Figure 3. Selected waste sites and ground water Quality informadon in North Carohna 4 ۱ ৰ ৰ D T 


Figure 2. Principal aquifers and related water quality data m North Carolina 4 4 8 
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Figure 1. Selected geographic teatures and 1985 population distribution in North Carolina. A nd ma wes 8 
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4 National Water Summary Ground Water Quality 


Radwactı ؛‎ rador Ras dissolved in ground water and the 
resulting possibility of increased risk of cancer, have come to publi 
attention recently Results of preliminary studies indicate that the 
gas may accumulate to undesirable concentrations in poorly + 
ulated homes in arcas underlain by rocks of larger-than-average 
uranium concentrations and low permeability North Carolina con 
tains abundant rocks of this type. including shale. clay. granite 
and phosphate ore reas underlain by rocks with larger-than 
average uranium content are shown in figure AB. More definitive 
research 1s needed before the health risks of radon gas in ground 


water can he assessed accurately 


A erar 1 CICCICU Mal Quali iila deos a 
nic he US (x gical Survey s National Water Data 
ዛ m নি 8 a ` , ï ` TE | + ত 
Storage and Retrieval ኝነ ste A ۸ 15168) ıs presented in figure 
» Ir wir د‎ ত 1 m. 1 | 4 harias ete at 
በ C su arv is hased diss ved-solids. hardness. nitrate 
= ١ 
ዎነ 1 و‎ ` 9 ` ` ١ ١ ¿» ١ নন " ` 
1۹ [roger hiorde. and thuoride analy ses of water sampies c 


ected from 193? through 1986 ¡rom the principal aquifers in North 
Carolina. Percentiles of these varıab'es (except for hardness) are 
compared to national standards that specify the maximum concen 
tration or level of a contaminant in a drinking-water supply as 
stablishad by the | S Environmental Protection Agency ( 19863 ኩኮ) 
The primary maximum contaminant level standards are health 
related and are legally enforceable The secondary maximum con 
taminant level standards apply to esthetic qualities and are recom 
mended guidelines The primary drinking-water standards include 
å marin um concentration of 10 mg L (milligrams per liter) nitrate 
as nitrogen) and 4 mg L fluoride. The secondary drinking-water 
standards include maximum concentrations of $00 mg L dissolved 
solids, 250 mg L chionde, and 2 mg L fluonde For these variables 
the State drinking-water standards are the same as the national stan 
dards. As shown on figure 2C. 90 percent of the ground-water 
analyses from each of the principal aquifers in North Carolina did 
not exceed the primary and secondary drinking-water standards tor 


" " 
nitrate (as nitrogen hloride. and fluoride 


Surficial Aquifer 


The surficial squifer (fig. 241) ts a principal aquifer in three 
relatively small areas 0 ‘he State—the Sand Hills, the Outer Banks 
fig. 1.4). and parts of northeastern North Carolina. Yields to in 
dividual welis in the surficial aquifer commonly range from 25 to 
200 gal min (gallons per minute) but may *«ceed 500 gal/min (U S 
Geological Survey, 1985. p 330) 

The 90th. -rcentile concentrations of nitrate (4 () mg 1.) and 
fluoride (0 5 mg/L) for surficial-aquifer samples did not exceed 
the drinking-water standards (fig 2C ) Median concentrations were 
240 mg L disscdved solids, 170 mg/L hardness, 0 22 mg/L nitrate 
26 mg L chlonde. and 0.1 mg/L fluonde 

In the Sand Hills area, the surficial aquifer ıs used for public 
and individual water supplies and for irrigation of numerous golf 
courses. Water from the surficial aquifer in the Sand Hills arca 
typically contained less than 25 mg/L dissolved solids and 10 ۱ 
hardness Howeve the water tended to be acidic and. therefore 
600110511 € 

For much of the Outer Banks. the surficial aquifer ts the only 
source of treshwater other than precipitation However. freshwater 
is seldom found below 100 feet on the Outer Banks To avoid 
saltwater contamination, supplies commonly are obtained from a 
large number of shallow vertical wells or from shallow horizontal 
wells. Because of the presence of saltwater. either naturally occur 
ring or as a reseli of pumping. the dissolved-solids concentration 
of water obtained from the surficial aquifer in this area can exceed 
the SOD-mg 1. national secondary drinking-water standard Also 
ground water from the surficial aquifer on the Outer Banks and 
elsewhere in northeastern North Carolina ranged from soft to very 
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Deeper parts of the Castle Hayne aquifer contain saltwater in many M character vironmental Prot ላ E R [| | arca major concern is the Sand Hills (fig 241) control ground-water pollution The DEM Groundwater Section h ODITIC NEC ATION 1 | 
| : ৮ a au ( ር i ost observed changes in ground-water quality in North ed the operational types of sites where ground-water contamina G action Agency, Emergency Response Unit, Atlanta. Department of Natural Resources and Community Development where acidic ground water hastens the deterioration of underground jeveloped ١ | | E ——H — ও "CUP CIN, VAD VID 3077. VERA, ው এ 
aces. Dut the depth to water with dissolved solids of ን (1 me We a ‹ ' " : £ - = { . : A. E! ucve ope an extensive compliance monitoring roer ۱ ። 
ቦ dct ৰ CU solids gl Carolina are related to patterns and trends in land-use and waste tion was confirmed (fig 4) Landfil - lae ١ ja., oral commun.. October 1986) written commun., 1985) indicated that “ne-third of the contaminated meta! ks 7 | - > P p a سہ‎ ዓበ 
or more may exceed 600 feet (fig 38) disposal practic Unde ep k | E 4 Is, waste lagoons, and leaking 3 111111216 tanks and the release of contaminants. Once in the ground estimated 750 wells are he ing monitored by the owners in 
| ር 1 < atices rground storage tanks, waste lagoons. and underground storage "7e blicl ديه‎ 71 merce ፡ ١ j 
c tanks were the most co ۰ Iti 5 sites were icly owned. of thes: 2 rcent were municipal or ontaminant ৮ ই 
disposal landfills commonly are responsible for the unt r : € ! COMMON sources OF con Ag! icultura! Practices wf m ١ bich | px ۰۳3 C mi s will be relatively unrestricted in movement. because accordance with conditions of the permits, most of which are non ህ5 Geological Survey Water Supply Paper 2325 
9 - ኤፈ = ٠ ই = ( = এ 0 ٠ : i. 
px urce tamination from industrial sources. In a survey (Huisingh and county landfills. which were also the second most common source of the large permeability and small clay content of the sediments discharge permits 






The use of farm fertilizers, pesticides, and animal-waste of prohable contamination in the survey described ኮነ Huisingh and 
lagoons has caused some local contamination of shallow aquifers Hatley (1983). Landfill leachate commonly is rich in organics and 
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